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INTRODUCTION
The critical stress for slip in a crystalline material is partly determined by the dislocation substructure that is present. Increase of the critical stress for slip accompanying plastic deformation is associated with changes hi substructure. Therefore, a theory of strain hardening requires knowledge of the density and distribution of dislocations as a function of strain. In the past, theories have been based on assumptions concerning development of substructure with strain.
It is now possible to observe the arrangement of dislocations directly by transmission electron microscopy. Therefore, it should be possible to determine whether or not the current models used to explain strain hardening and the temperature dependance of flow stress are realistic. The shape of the stress strain curve varies greatly from one material to another. It depends on crystal structure, purity, thermal history, and even the characteristics of the testing machine. So far, transmission electron microscopy has not succeeded in shedding much light on the reasons for these differences. With the exception of those FCC metals that have very low stacking fault energies, the development of dislocation substructure with increasing strain is strikingly similar in a large number of face-centered and body-centered cubic metals.
It had been thou^t that the greater hardening capacity of FCC metals compared to BCC materials was associated with the possibility of forming segments of Lomer Cottrell dislocation which are immobile and therefore might act as particularly effective barriers. Transmission electron (1' microscopy has provided some evidence for this dislocation interaction, ^ but at the same time^ has tended to minimize its importance^ It is diffi-' cult to argue that this particular reaction is of supreme Importance be-^ cause the kind of deformation substructure thftt has been observed in iron (BCC) ' in which Lomer Cottrell dislocations can not be formed^ fa A\ is at least qualitatively similar to that in copper and silver (FCC) * i
In spite of these preliminary results, it seems likely that more carefully controlled quantitative observations on polycrystalline and single crystal specimens will eventually be able to reveal the Important parameters that influence the propagation of slip from one grain to another and from one subgrain to another^ The present results are some preliminary observations on the kinds dt dislocation substructures that exist in polycrystalline molybdenum after deformation and recovery^
RESULTS
The material was . 002" molybdenum sheet which was obtained In a polycrystalline material, particularly at small strains, it is impossible to accurately relate the local strain in a region as small as that observed in transmission microscopy to the measured average macroscopic strain. The local stress field also varies from one region to another, not only in magnitude but also in the directions of the principal stresses. As ml^t be expected, the dislocation substmcture differed widely from one point to another as shown In Fig. 7 (a,b) . Both pictures correspond to 2% average plastic strain.
Even after the smallest plastic strains, there was a tendency The average dislocation density was obseirved to Increase from about 9 9
1 X 10 to about 8x10 as the strain was raised from 1 -10%.
The effect of reheating to 300* C. 600* C, 900'C and 1200* C after 5% plastic strain was investigated. Because of the extreme variation in substructure from one point to another in the deformed condition it was impossible to determine, with accuracy, the minimum temperature at which rearrangement of dislocations began. However, there was some indication that even the 300" C anneal may have resulted in changes. (5% strain after 1200*C aimeal.) Large number of closed loops observed after 5% strain followed by heating to 300* C for one hour.
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